I n this month's edition of A nesthesiology, lunn et al. 1 take an important step toward the understanding and implementation of personalized perioperative medicine. Previous studies have demonstrated an association between higher catastrophizing scores (a dysfunctional cognition or thought pattern) and increased postoperative pain and opioid consumption. The authors randomized 120 patients with high pain catastrophizing to receive either escitalopram or placebo from the day before surgery to postoperative day 6. The study did not show a difference in the primary outcome of pain with ambulation 24 h after surgery. This study is a timely follow-up to a recent systematic review that concluded that there was insufficient evidence to support the use of antidepressants in the treatment of acute pain. 2 Mitchell Max 3 (1949-2008 ) is generally credited with first suggesting in 1990 that we could more successfully treat pain if we treated based on the underlying mechanism(s). At the time he initially proposed this idea, most in the pain field thought that we could progress rapidly in this regard, especially given the newly available genetic techniques that might help identify the basis for interindividual differences in pain mechanisms. This has been much more difficult than originally envisioned, but approximately 15 yr later, we are finally beginning to see evidence that this is possible. Despite early enthusiasm for polymorphisms of the opioid receptor (oPRM1), and other genes initially shown to affect pain or medication sensitivity, subsequent studies and meta-analyses have failed to replicate these findings. 4, 5 other approaches to identifying different underlying mechanisms of acute or chronic pain in different individuals were simultaneously studied. For example, quantitative sensory testing (a.k.a., experimental pain testing) has been used for decades to identify differing underlying mechanisms of pain in different individuals. Many studies have suggested that individuals with quantitative sensory testing evidence of aberrant pain processing require increased analgesics, especially in the perioperative period. in chronic pain patients, recent studies have shown that individuals with painful diabetic neuropathy with a quantitative sensory testing pattern suggesting decreased descending analgesic activity were more likely to respond to duloxetine, 6 and those that show a more "irritable nerve" pattern preferentially respond to oxcarbazepine. 7 This latter study was the first to a priori identify a cohort that they thought would preferentially respond to a specific analgesic and then stratify and randomize based on those criteria. trials designed in this manner are methodologically superior to the enriched design used by lunn et. al., 1 which could not ascertain whether all patients receiving escitalopram might fare better when they are given a certain adjunctive analgesic regimen. however, quantitative sensory testing is currently cumbersome to perform in routine clinical practice, so this method of personalizing analgesia will likely be restricted to specialized settings where this testing can more easily be performed.
The use of patient-reported outcomes to "phenotype" individuals so as to infer differing underlying mechanisms of pain (such as was used by lunn et al. 1 ) has the highest likelihood of clinical translation because these methods are easy to incorporate into routine clinical practice. The authors chose to identify individuals with a highly specific psychological profile (catastrophizing) and posited that these individuals would preferentially respond to the highly selective serotonin reuptake inhibitor, escitalopram. Although their rationale for choosing individuals most likely to respond to escitalopram was sound, it could be argued that this was not the best antidepressant to use C. M. Brummett and D. J. Clauw
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as an adjunctive analgesic in this setting. it is generally felt that in both animal and human studies, antidepressants with both noradrenergic and serotinergic activity (e.g., serotonin norepinephrine reuptake inhibitors or tricyclics) are superior analgesics to those with only serotinergic activity. 8, 9 Moreover, it is now generally thought that the analgesic effect of a serotinergic/noradrenergic compound is largely independent of whether an individual is depressed or not because these drugs are likely exerting their analgesic effects by augmenting descending analgesic activity rather than by reducing depression. 10 Although psychological factors are certainly important in pain, more recent studies have suggested that there are other identifiable phenotypic features that might be even more important in personalizing analgesic regimens. This may be particularly important when studying acute analgesic responses in individuals with ongoing chronic pain (i.e., acute or chronic pain), such as those studied in the trial by lunn et al. 1 There has been a recent recognition that subsets of any chronic pain cohort have "centralized" their pain, wherein central nervous system factors magnify and augment pain responses and markedly change the types of analgesics to which an individual will respond. 11 The best studied of these conditions is fibromyalgia, in which patients describe widespread body pain without any clear evidence of ongoing nociceptive input. if one considers that any individual with chronic pain is somewhere on a continuum from having pain purely due to ongoing nociceptive pain, to pain primarily due to central nervous system amplification of pain as in fibromyalgia, where an individual sits on this continuum is highly predictive of levels of pain and disability in nearly any musculoskeletal pain condition. 12 Because it is believed that fibromyalgia and other centralized pain conditions do not respond to opioids or surgical procedures and instead respond to centrally acting analgesics (e.g., gabapentinoids, serotonin norepinephrine reuptake inhibitors, and tricyclics), stratifying patients based on these criteria might help to identify subsets of patients that would better respond to these latter drugs rather than our classic opioid-focused regimens. our group has recently demonstrated this phenomenon: knee and hip arthroplasty patients with greater degrees of "fibromyalgia-ness" (which we infer is a crude measure of pain centralization) consumed markedly increased amounts of opioids in the perioperative period. 13 The fibromyalgia survey score was independently associated with more postoperative opioid consumption, whereas catastrophizing, depression, and anxiety were not. This does not mean that psychological factors are not important in acute and chronic pain, but instead that other central nervous system-mediated processes may be even more important.
Ultimately, we must shift the paradigm. surgery-specific algorithms for perioperative care add value; however, such systems place the majority of the focus on the surgical condition rather than the most important factor-the patient. in many institutions, multimodal analgesia and regional anesthesia are applied in an all or nothing manner. Furthermore, the literature is biased to the reporting of large academic medical centers, whereas studies that include smaller and private hospitals demonstrate huge variance in practice patterns. 14 By flipping the paradigm, we can start with the individual aspects of the patient and then consider the surgical condition. it may be that the inpatient perioperative algorithms can be focused on surgery, but given the continued high rates of acute and chronic postsurgical pain, we must consider trials that randomize high-risk patients to receive mechanistically based analgesics throughout their acute and subacute pain (e.g., weeks of therapy rather than only as an inpatient).
Although the primary outcome of the study by lunn et al. 1 was negative, the approach was an important next step in the anesthesiologist's role in defining care in the surgical home. The authors have made major contributions to our understanding of acute and chronic postsurgical pain and are poised to continue to advance clinical care. Randomized controlled trials of high-risk populations identified by simple questionnaires are a logical next step in the study of acute pain, and we look forward to additional work from this prominent research team.
